PCT 



m K V £ JH 




(5i) ■■mmmmik 

C07D 307/91, 333/52, 333/54, 333/64, 
333/62, 307/79, A61K 31/38, 31/34 



Al 



(43) HB&kwm 



W098/25915 



1998^6^ 18 0(18.06.98) 



(21) HB&ttligS^ 

(22) mm&mB 

(30) &mrr-* 
««¥8/331962 



PCT/JP97/04526 



1997^12^ 10 6(10.12.97) 



1996^12^ 12 0(12.12.96) JP 



(71) mmA (*H«r8fe<"r^"COig£H^ov^T) 
*£» ^^^^^^(SHIONOGI & CO., LTD.)[JP/JP] 
T541 *BEJfiF*IEm**g:it^Br3TBlS8^ Osaka, (JP) 
(72) 

(75) »W#/H«A (*ii:o^to*) 

#JgfIflJ(HONMA, Tsunetoshi)[JP/JP] 

T 630-02 j£fc*£ttrtiW|Ufcl 17-42 Nara, (JP) 

¥&H^(HIRAMATSU, Yoshiharu)[JP/JP] 

T578 ATO^AB5rti*^l-4-13 Osaka, (JP) 

^PrtBg &(ARIMURA, Akinori)[JP/JP] 

T558 AISJSPAHrtTffi^ElSffi^l-7-32-304 Osaka, (JP) 

(74) ftSA 

#ffl± Ulrt**(YAMAUCHI, Hideaki) 

T541 ±ffcfft±mititp£:&^mTBim%' Osaka,(JP) 



(81) m £B AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, 
CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, GH, GM, HU, ID, 
IL, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, 
ARIPO^fF (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), a— y is 
TftVf (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), BWHWW 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI**fP (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, 
NE, SN, TD, TG). 



(54)Title: FUSED HETEROCYCLIC BENZENECARBOXYLIC ACID AMIDE DERIVATIVES AND PGD, ANTAGONISTS 
CONTAINING THE SAME 



(57) Abstract 

Compounds represented by general 
formula (I), pharmaceutically acceptable salts 
thereof or hydrates of the same, each having 
PGD 2 antagonism and inhibitory effects on 
eosinophilic infiltration and being useful as 
remedies for diseases in which mast cell 
dysfunction participates, systemic mastocytosis 
and systemic mast cell activation disorders, 
tracheal constriction inhibitors, anti-asthmatic 
agents, anti-allergic rhinitis drugs, anti-allergic 
conjunctivitis drugs, antt-urticarial drugs, 
remedies for ischemic reflow disorders, anti- 
inflammatory agents, and anti-atopic dermatitis 
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^Dii^^>^>iijn>i7$ \ i mm#-&£zftn*'£iiirz> p gd 2 js 
mm 

mmfc®. pgd 2 (^px^^7>x>d 2 ) s^jSfijfecfc^^BH^^^icwr?). 
mm 

>A 2 (TXA 2 ) %ft®£LTlim-C$>Z>Z£mmi5nT^Z> (W3- 5 
3 2 9 S^WMW) o bfr Lft^e>, #&¥3 - 5 3 2 9 5 *t 1115® $ ftfc{t£ 
ftCO^TS, Vi'ftlt) T XA 2 Jn jft&l t. bl©fffltt^li2 tlT V* •& 

□ HR»ffr**E«3*lTVJ« 5 - 7 9 0 6 0 nWM9 . f$&¥ 6 

- 2 3 1 7 0 ^BJSffiS&cktf Chem. Pharm. Bull. Vol.37, No.6 1524- 
1533(1989)) *ffiM{t^*ttt75 K fctt** *M»#Jl& -3 TV»*. * 
fc, *f^<fc£>ttfc8MH-rSffc-&4liJttWO 9 7 / 0 0 8 5 3^Jr!2®$nT* 0 . 
PGD 2 iSttfflliUT©Wffltt*«IE*SnT^*. L^b^^e., WO97/0 

0 8 5 3 %\zfcWL2Mt<t&®>tf, ttwtMwmmftm fciir-t s c t «m 

TXA 2 H, *t<Dlfemh UTJfl /MR Jktt#jfcflsffl«tf»**fc»&, T 

XA 2 WJIt TXAjICgtfitSiiT", inJfiL&ftJ, <bfl£&2. 
tLTtlTJStfi&ntV^. *%HJWP GD 2 ££rt#Jte. PGD 2 
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z>, 

PGD 2 ttE*»»# fc£R&7n**y^ KT»0. ft 

(cyclooxygenase) tl<t 0 > 7 7+F>S£ (arachidonic acid) *>6PGG 2 . 
PGH 2 *lTltStl5. PGDjUi^OjSAKttiW, S«ftffffl*tT5. 

t 0 t)ltPGD 2 ft7I/;i'*-tt#*0#H*tt©f8giO«E3«Jt©— 
tf5#x*«ftB*jfe»Tlr^. *©fc®. £ffl£tt©««*BW£:1-saitt£: 
IIP GD 2 ©££fi!cllM. *3imS£#»ffiffl©IHSSj6<#A&ftT^S. 
P GD 2 0££tfMfflttfl&©£#i*iT<0:/n;** ^7 ft 
»»ftRffrRrtttt*«**ii^6, P GDjggffcKftgW&P GD 2 gg#te 

ain§©i8* 

#fg0J3#£li, PGD 2 3g#C!ftftM&PGD 2 ££#tefitffll (SIR*) £W 
f8-r*&*C«*, fflaSLfctt*, TC-ttSC (I) T^$n^<t^^fc L < it 
* © m £ tz tt * ft 6 © * ID # P G D 2 § 8 ft S ta ffl <h L X % fc ft ffl * W L . 
^■3ff»*««»Mfffflft*U, *Sij&«S!tlTtffltJ&5ut£Il>aL. 
**W^jSt«lc5ofc. fcfc. PGD 2 JStt^ffl*ff"r**»W<t^*»4, 
&»©TXA 2 ftttflsfflfc***ffcS«^Jt^T*0flUlijft, «Jf 3&«JI&St* 
{I, »J6t>g£0, £< Hft-5l4M©fc©T&3. 
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IPS, #58 SUM; St ( I ) : 




coox 

(I) 



(A) (B) 

r 1 , r 2 . r 3 . R 4 *d;^R 5 «^n^na3i lt*s. 7)\,n*i/. 
^$nxv^T*oj;viK^s^*t) Lit; . r »^j:r;R 4 tt«ttr*«««T 

i>$gfcLTt)J;<. Sfctt.R 4 &cfctfR s tt»JSf ieiJRiR^ CftoT 
liSnxnitctV^iSSitLTfcj;^, YBOStttSS^L/. Xtt 

♦ WMKfc^T, it ( I ) 
/ ^ch=ch" v ^ / ^coox 
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(SCf. R 1 . R 2 > R 3 « R 4 » R 8 *JJ:yYttWEtPI«8T?**) 

BiS©ffi#&8l9J 

SI 1 tttt®9§§gfc«fc*#ttrtffK«gfflfcaT*ft£« (IA-a-1) ©f£ 

*5AttttJR*^#L. !fc«ERJS*>RfiU *%BJHt£$ (IA-a-1) 

4^3 (IA-a-1) ^fi^LfclfTSS, Sfc, *«f-^)«l;jt}bTp<0. 
0 5 T'SS:i$^t. 

% bj! « mm 1 * * © a a © 

St (I) TjjsStiaffc^ttOJIflcflltLT. S ( I A) : 



R 1 . R 2 . R 3 > R 4 , R s > Y*«tZ>'xiJgfifS<!:^SgTS 0 , all© 
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ens. 

UtttUT. SC ( I B) : 




(SCf, R 1 , R 2 < R 3 . R 4 , R s > Y*«fctfXttMK£H*«Tfc0, ai® 
SSfc#L<tt, it (I A) TiSn^fc^ftdWltLT, 
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(lA-b) 



OA-d) 



(IA-b") 



(IA-d') 



(it*. R 1 . R 2 , R 3 > R 4 , R 5 « Y^cfc^XtttfflfiilBlSgT^O, aSI© 
- M & £ « E ffi fi £ fi Z E ® £ S t> T ) 

T^^nsfb^ti^^tf ^>n. »$L<it it (i a- a) t^^ns^ti^ 

IWHH (IB) -ZTKtStlZit&yKDm&m t IT, 
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(IB-b) 



(IB-d) 



(IB-b') 



(IB-d') 



(St*. R 1 . R 2 . R 3 , R 4 , R 5 . Y*5«fctfXttlffifEiEI:B:l*-e» 0 . aSB<7) 




(a>f. R l . R 2 , R 3 , R 4 » R 6 *s«fctfYW:ttfE£Hi:*T»*) 
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t,ctV>. #Tt>, R 1 , R 2 . R 3 , R 4 £J;t>'R 5 #^n^'ttffiiLT7.ks!i, 
L^mmtLT. it < I I ) : 




COOH 

(ID 



(A) (B) 
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a (I I) >t>, ffiKIJ, a (I IA-a) : 



(St*, R 6 :fcJ:tfR 7 ttt&K£M8Ti& 0 , oMO-Ii^ttEElSfcttZ 
SSCSfeJfSL^jBlftt LT. (I I I) : 





(it*. 
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r 8 «tks. 7ji/*;k 7;m*->. 7)v*)v?-*, tFo + ->, /\ay>*fc 

6 *l*. 

3 ( I I I ) * . if* L < xt ( I I I A - a ) : 



(it*. RM4UEtPIS(lT*t). a II© ~ S*££ \t E Efi * fcli Z S2S £^ 
fcT) 

*h*:>. h h* P + ->*fett7-fe h*->T&**l&©{t&tl 

* LH. 

S 5K:8'J©aH3&£ UT. a«© = S|g£rt«EEIlT*3fl:£fc*;fctta«©- 
3 6KB'J©»«fcUT, it ( I ) Tw3n*fc£tt*£W-r*Ea!fflfilitt, P 
fiffltt. lft£tt«lte©gjBI£t>»ifMTS. rft£&j|B&j fctt, ±T0U>/t*, 
*»i»©fl:£«l ( I ) ttPGD,3t#t»^T*iti:J:5PGD,iftf|!l 

p gd 2 ©£M£ tear *E»»is«ii&*£<hHaL 

^JtLT^fflT'^*. «Atf±#ttlE»Mfl8ffi*£#teIIE«ll^ei4fc»«©» 




(IIIA-a) 
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Z. tifi-eZZ. #3SWfl:£fc (I) 14. &£tt»m&©gflfflMfE 

i7)V*)l\ t IsTteB.mVt'g L < IWKttOC 1 ~C 8 ®7;P*JH££i*U 
fllAtf, x^;p, n-^D^Jk i-^aejk i - 7^ 

;k t-^Jk n-^>^;U, i-^>^;i/. n-^ + vJK n-A^^Jl/, 

r7;m + vj ttt, Cl-C807;i/n + y$S«L. 09 A If, 
ih+y, n-^P#**>, i-^a#*->. n -7" h 6*a, » S 

r7^;i/^-+^j cfctt* ry->;H ttt. kkDe*^* >®e&*© c i ~ c 
9 ©7->;i'£*i* u #ij;u4, #;i,s;k 7tf 7dk*=^, 7^u;k 

f|«SftTHTt»J:^75 7j l::&t?«|Ift£ 1 14. 7)V*)l. 7 : s)l. 7 

ji/n + ->*^^-;u, 7)V*)iz)i*- )V. 7U-ji/7;^-;^© ; e;-t)L 

<tt5?-M75 Sft*. R7^*JK 7->;U43ck^7;Un + ->t4H5ia 

fc**tSJ£*fcRI*T*D. r7'J-;Pj 7i-Jk t7f;^Iftt5. 

IISnt^Tt it»75 / tJ4» #JAtf. *9^75/\ I^^7S 7, -7* 

^;P7S/. 7tfiP75;, ^ h + ->*;i/^-;p, + * -> 

;k x^;i>7JU*x;k >*? >7;u*x;i,, h;ux>x;u*-;i/«*«H6jf&n 
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T^^D^J t\t, C 3~C 8<Z>Sl*7;i/*;i/£:E*U Witf. y^D^D 
KfcltSilifeSttt. 7)l*)V, 7)ln*is, 7)l*)V9*. tHo*-/, ad 

AP^*>. 7->;u^*v*3«fc^B^$nx^Tt)«fcVi7S y tt»Et*tt 

2-7^/7*?>> t-y^;P7$>. y<y^ne;Hfil/7S/, n- 
y^;u^^;i^7^>, 0^*^75 >, p^\+i/;i/7 5 >, N--f 

V 7d V\*is)V7 5 >> 7 U JU7 5 >, *>5>;i/7 5 >, 

^>y^75>, J?^>^7 5>. N, N - S J*9')),1 >i?)V7 5 >, 2 - ^ 
□ o^/y^75>> 4 - / b* >v^7 5 >. 1 - ± 7 * V > * 9 )V7 5 
>. y7iiMyy^7 5/ , h l J7x-f75>, l-t7fJI/7=>, 1 
- 7 5 / 7> h 7-fc>, 2-7;/7>h5t>, f k h'07t:If^75 >, 
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XmWit&fate. -fB& (I) TiSn, l*mfc5i#SEg£&fcL, alt© 



COOH 




COOX 



(it*. ZS8, R 1 , R 2 . R 3 , R 4 % R s . Y^tf X«injfc , i:|I]&ilT& 0 . 
— JKSt < I )TS5n5ft&^5tt, ±EKJSa?S3*l* < , — JRSt (IV) 

*KJ6&H45ltSJg»<t^* (IV) 




(A) 

T**fk Rli¥ 6 - 2 3 1 7 0f9il*l:E«JnTt»«. 
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tfi 

(B) 

T**ft^*tt, #BHB 6 1-49 99il||ff& ktfftmW- 2 - 1 8 0 8 6 2^93 

— ft it (V) T*7*£tt<5#JP ^>7 [b] ft7i>-7-*^ 
2-7n ; E^>7 [b] ^t7i>-7-iJjH>l, 3-7 r P ; £^> 
7 [b] ft7i>-7-*i^>l[, 2, 3-y7oM>'/ [b] ?t7i 
>- 7 -*^#>K, 2-*9-)\s*>V [b] ft7i>-7-AW>K. 3 
-*^Jl^>7 [b] ?t7i>-7-*W>S, 4-*^;i^>7 tb] 
t7i/-7-*M>l, 5-*^;i^>7 [b] ft7i>-7-^W> 

K. 6-*9-fri> x / [b] ft7i>- 7 -#;u*>®, 2 - tj-h^^^y 

7 [b] ft7i>-7-*^>K. 3 -^^;i/5 L ^-^>7 [b] ^3-7x> 
-7-#;P#>^, 2-*h*v"^>7 [b] ft7i>-7-*J^>l, 3 
h*S"0 7 [b] ft7i/-7-AJ^>l, 4-*H + v^>7[b] 
f*7i>-7-*^#>t, 5-*h*5"*>7 [b] ?t7i>-7-** 
X>m, 6-^h + y^>'/ [b] ft7i>-7-*jW>K. 3 - t - 7? 
;i/^>7 [b] f^7i>-7-*M>|, 3-tHo + ->^>7 [b] fP* 
7x>- 7 -#;i/#>». 4-kFD + y^>>/ [b] ?t7i/-7-*M 
>WL, 5-kFD^y^>'/ [b] ft7i>-7-AjH>I > 6-kh*D* 
->^>7 [b] 5P*7x>-7-#JU#>&, 2-7-feh*->^>7 [b] ^ir 
7x>- 7 -*J|/#>». 3 - 7-fe h*->^>7 tb] ft7i>-7-AM 
>Wt. 6-7"feh*>"<>7 [b] ft7i>-7-*j^>||, 
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7i>-4-AM>S, ^7 h [2, 1 - b]'5 t *7x>- 4 -*J1/Jt?>». 
6-^h + yt7h [2, 1-b] ?t7i>-4 - AJ^>t, [b] 

77>-7-*;w>t, ^^> > ;7 7>-4-*;^>i4|T^s, cne>cD 

cne><D^JU#>^tt> J. Org. Chem., 3 108-1 19 (1938), J. Med. Chen., 
Vol.15, No. 4, 370-373 (1 972), J. Heterocycl ic Chem. , 25, 1271-1 272 (1 988), 
HETEROCYCLES. Vol.20, No. 10, 2035-2037 (1 983). J. Med. Chem. 38, 395.1- 
3956 (1995) Sfcli J. Chem. Soc. , 2624-2630 (1957), J. Chem. Soc. Perkin Trans 
1 1, 1479-1485 (1984). J. Org. Chem., 22, 687-689 (1957) K*c©77 ft izm CT 

(v) ti$n?)^ )ix>m<Dix.&&mw&tit, Kjfc-?z>m/\n7> 
it® (^jAtf. mtm, $k\t®, mitm . mma® (mz.\i* fttKitif 

£SftU M75 y S©7:>;MbK®fflt-£7vMt:?riJ£&£-f 5. #Jx.k£. 
i/\Dy>Mtf5tfit a ay ><tf*-;K«^tf. tlte^x;!,). a 

oy><k>J XflAtf, EUt'J >, EttffcU >). Any><k*^-tf U^(«Atf, 
ttffc**-? 'J (MAtf. «fSI»{t^»JSl 4# 1 7 8 7 1 (1 

9 7 8 ); Synthesis 8 5 2 - 8 5 4 (1986) ; frUSHt^M 2281151(1 
9 9 2 ) ) fctt^TfiJfcSitfttf.fcH. 

SJSttii#0 7 5 /g<2 7->;MbKJ&©&#lcft^T7r;L«J;< , 0U;L#, S 
Any>{fcftK:J:5«££J6©«£. i§«tLTi-f^^il (#JAtf, v?x 

^>ir'>. h;i/X>, +yl/» , Aay>ftlSifb**9R*ti 

D*7>, yjDDin, £dd*;P20 . ^<£f&, -7j*^;1/* 

B"Tntfffi2l HJ X^Jl,7 5 >. tfU~7>. N. N-S? 
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#>B&©*B&K£fcfi£fflTai8£8l DAtS/****^ 5 H 

(DCC) , 1 -X^JU- 3 - (3 -^^;P75 y -fu\fi)V) AJ«y^F, 

te©fiJStt8§*#*5V»tti£fi©lfc<h7S > (IV) £©EJ£fc*5V>Tfc. ft 
EJfctt»*tt*S^tt»llt»©ttKfclEi;-t\ &»©;&« fcfi£t>. K**fr*3£ 

*%wo{t%ifa (i) ft»*cffiv»*ictt. ii#©spxte#igp&4ffl©gj 
atiTBaftt*. *%w<Dit&® (i) s^tTSEiaufca. «p&tf 

mm. ! su yzfMteZvma&s&M, asua. »JHRftS*. &Tft 

»J*t*©«AiS:4ffl«»lft^©*«P«Wt't'S c t t>T**. 

£ft6©s»mMias#iiE»©«s&t§*. m.mm. mm. mm^zm^xmm 
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hV^nni'T'/u®) , 3te*#J (09, ?*h-7>, ttttftl4-fe;i,D-;o , 
5fif3eaXtt»«ffl&£*MbTV»Tt>J:l». BRASH <t LTfiEffit %>®£\mx 

m\zm&*imti.mMt lt. ^igsat UTffiji!T*»£*>«aixf;m»{L»j£ l 

<t^« (I) ©S-5-fite, «#©£«, ¥1*, tt»J. ife-M* 

gfe^tlS^, l§P&#©ii£, #S 1 kg 0 . 1 B 0. 0 1 ~ 1 0 0 mg. $? 
S L < ttO. 0 1 ~ 1 0 mg, iOffSKHO.O 1-1 mg, #«□##©*£. 
ft S 1 kg »fc 0, 1 0 0. 0 0 1 - 1 0 0 mg. L < tt 0 . 0 0 1 ~ 1 mg, <fc 
L<teO. 0 0 1-0. 1 mg^e^tS. Htl* 1 ~ 4 L TS4 

#?ebj§ tt t n <=> \z rue $ n s t> © t«& vi. 

* f£ tt 09 + II £ It 5 B8 fi © M m £ * "T . 

t-Bu t-y^;u 
##gy 1 
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i>v [bj ft7x>"7-jju^^»D > jF ( 5 ) omm 




Br^OCHa 
OCH 3 

2 




HOOC 



HOOC 



S^OCH 3 
OCH3 



1 



4 



3 




5 



^:*U-<J ?)VWL (1) (15.94g.103 mm ol) , 4 . 4N-thU 
?A*h*->K©*^7 (5 8. 8ml, 2 5 6 mmo 1 ) J - 

)V (77ml) \Z®ML. ^UT2-yot-l, l-^^h + ->X^> (2) 

(14. 7ml, 1 3 lmmo I) *J0i2. 5B#MiH!l&«iftbfc. RJfctt** 
7KT*3m&> WeSttL, ffiffl&il&ttifi, ftttUt£* (3) £ 

2 3.8 7 g&fc. <K# 9 5 . 3 % 
m p 1 1 5 - 1 1 6 *C 

(3) (23. 87g, 98. 5mmol) £?DP^>-fc?> (230 
ml) fc#UDA/« (54g) ©«#»«£tt's5 0#SRL*TLfc. 2ft|H!% 

#fi©»ittt 1 0 h U £A (4 0ml) t h JI/X >T «t < 

tSftL*^#>» (4) £ 1 2. 11 gfffc. t$68. 9 % 
mpl86-187t 

ft£tt (4) (2 3 1mg, 1. 3mmo 1) , Iftft-)P (0. 2 8ml), 
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i;>f***A7S H ( 1 «) £ hJi/X> (3ml) tl BmAMk. 
*«*«JE«*lxT.lW<k^* (5) £23 6 mg|f; t «sp 1 0 0 % 

(5 Z) - 7- { (1R, 2R, 3S, 5 S) - 2- (^>'.Z [b) ?t7i> 

- 7 --r )±z£Jk#=i2kZA L > -6, 6 *>g □ [3. i. i. ] 

Ayh-3--f;H - 5 -^t^K^ h U frA (IA-a-2) g)gi§ 




IA-a-1 IA-a-2 



m i is) 

6 - 2 3 1 7 0 #W««E«©fk^«J (IVa-l)(2 79mg, 1. 
Ommo l)Sf h7tH077> (3ml) hUlf^7$> (0. 5 

ml, 3 . 6mmo 1 ) <h#%0!l 1E«©^>!/ [b] ft7i>- 7 -#;|/# 
x;|^DU F (5) (2 3 6 mg, 1. 2mmol) £JP A 2 l$IHItt# L&. S 

( M!/X> : tfflfcX^ 9 6:4) TffiM L Tfc^tl (IA-a-1* ) £4 
3 3mgf#fc. 
tt¥ 9 8 . 5 % 

ta]D 23 = +63.1° (c=1.01%, CHsOH) 
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TCiM (CzeHsaNOaS-O. lH z O£ Li) 
mW-m (%) : C,70.75;H,7.58;N,3.17;S,7.26 

nmm (%) .• c,7o.58;h,7.75;n,3.3o ; s,7.34 

(S2I§) 

{L-a-iJ ( I A - a - 1 ' ) (433 mg, 0. 9 9 mm o 1 ) £ * ? J - )V (4 
m 1 )\zmMb. 4 N — 7kffliiki~ h U 'Oh (0 . 61ml, 2. 4 6 mmo 1 ) £ 
jDAfc. 6B#RS18I#&> 1N-I1 (2. 5ml) T*fD LzKT^JIR, 

SSLfc. h;H>/n -^ + -y->^e»S,1S^ty'JXA^^a (IA-a 

- 1) £3 7 6 mgf#fc. iR* 8 9. 3%. mp 8 5 - 8 7t. 
[a] D 23 =+68.4 e (c=1.01%,CH 3 OH) 
t£^^«t (C 26 H si NO 3 S t LT) 

gf-gfig (%) : C,70.56;H,7.34;N,3.29;S ,7.53 

#|jlHi4 (%) : C,70.47;H,7.43;N,3.54;S ,7.53 

(i3ig) 

fll&tl ( I A - a - 1 ) (1. OOg, 2. 35 mm o 1 ) £* ? S - )l ( 1 
6ml) 1 N-TKm^^-hU^A (2. 2 3ml, 2. 2 3mmo 1 ) 

T^fRLfc, *$tl£**y-;HC^LMl£S£HLgMfl:£t> ( I A - a - 2) 

£ 1 . 0 5 3 gffc. 10 0%. 

[a] D 23 =+51.7° (c=1.01%,CH 3 OH) 

Ttmfttf (C 26 H soNO 3 S N a • 0 . 3H 2 0tlt) 

gtM (%) : C,66.29;H,6.67;N,3.09;S,7.08,N a ,5.08 

HSJ{i (%) : C,66.04;H,6.92;N,3.24;S,6.97;N a ,4.81 

±fa^M^<hisnt[' LTi!}iiLfefb^#j*3ckt/tittiii^^T<D^ 1 1 o \z 
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3? 7 



its® 

No. 




IA-a-1 


NMR 6 (CDCls ppm), 300MHz 

0.99 (1H, d, J=10.2Hz), 1.16 and 1.24 (each 3H, each s), 1.54 - 
2.52 (14H, m), 4.40 (1H, m), 5.34 - 5.53 (2H ,m), 6.49 (1H, d, 
J=9.0Hz), 7.38 and 7.58 (each 1H, d, J=5.7Hz), 7.42 (1H, t, 
J=7.7Hz), 7.55 (1H, m), 7.59 (1H, m). 

IR (CHCls) : 3517, 3457, 3419, 3063, 3028, 3013, 2925, 2870, 
2669, 1740, 1708, 1650, 1584, 1567, 1519, 1495 cm 1 . 


IA-a-2 


(CDsOD) 0.99 (1H, d, J=9.6Hz), 1.18 and 1.24 (each 3H, each 
8), 1.54-2.46 (14H, m), 4.24 (1H, m), 5.39 - 5.51 (2H, m), 7.41 
and 7.65 (each 1H, d, J=5.7Hz), 7.45 (1H, t, J=7.8Hz), 7.80 
(1H, m), 7.99(lH,m). 

IR (KBr) : 3512, 3062, 2984, 2921, 2867, 1636, 1567, 1523, 
1496, 1459 cm 1 . 

[a] D +51.6° (CHsOH, c = 1.00, 26*C). 


IA-a-3 


0.99 (1H, d, J=9.9Hz), 1.16 and 1.24 (each 3H, each s), 1.54 - 
2.49 (14H, m), 4.37 (1H, m), 5.34 - 5.51 (2H, m), 6.49 (1H, d, 
J=8.7Hz), 7.47 (1H, t, J=7.5Hz), 7.52 (1H, dd, J=1.5 and 
7.5Hz), 7.88 (1H, dd, 1.5 and 7.5Hz). 

IR(CHC1 3 ) : 3517, 3457, 3419, 3063, 3028, 3013, 2925, 2870, 
2669, 1740, 1708, 1650, 1584, 1567, 1519, 1495 cm 1 . 
[a] D +48.1° (CHsOH , c = 1.01, 26^). 


IA-a-4 


0.99 (1H, d, J=9.9Hz), 1.15 and 1.24 (each 3H, each s), 1.54 - 
2.52 (14H, m), 2.45 (3H, d, J=1.2Hz), 4.40 (1H, m), 5.34 - 5.53 
(2H, m), 6.49 (1H, d, J=9.0Hz), 7.21 (1H, m), 7.44 (1H, t, 
J=7.8Hz), 7.54 (1H, m), 7.84 (1H, dd, J=0.9 and 7.8Hz). 
IR(CHC1 3 ) : 3511, 3456, 3416, 2663, 1708, 1650, 1507 cm >. 
[a] D +65.9° (CHsOH, c=l. 01, 25t:). 
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No. 


m & m 


IA-a-5 


0.99 (1H, d, J=9.9Hz), 1.15 and 1.23 (each 3H .each s), 1.54 - 
2.51 (14H, m), 2.60 (3H, d, J=1.2Hz), 4.38 (1H, m), 5.34 - 5.53 
(2H, m), 6.46 (1H, d, J=8.4Hz), 7.01 (1H, m), 7.35 (1H, t, 
J=7.8Hz), 7.45 (1H, dd, J=0.9 and 7.8Hz), 7.77 (1H, dd, J=0.9 
and 7.8Hz). 

IR(CHC1 3 ) : 3517, 3456, 3418, 2662, 1740, 1707, 1650, 1508 
cm 1 . 

[a] D +57.0° (CH3OH, c = 1.01, 25V). 


IA-a-6 


0.99 (1H, d, J=10.2Hz), 1.15 and 1.23 (each 3H, each s), 1.54 - 
2.51 (14H, m), 2.63 (3H, s), 4.38 (1H, m), 5.34 - 5.52 (2H, m), 
6.46 (1H, d, J=8.4Hz), 7.18 (1H, s), 7.36 (1H, t, J=7.8Hz), 7.42 
(1H, dd, J=1.2 and 7.5Hz), 7.76 (1H, dd, J=1.2 and 7.5Hz). 
IR(CHCb) : 3512, 3457, 2667, 1741, 1708, 1649, 1519, 1494 
cm 1 . 

[a] D +45.3° (CH3OH, c = 1.01, 25t:). 




IA-a-7 


0.99 (1H, d, J=10.2Hz), 1.16 and 1.24 (each 3H, each s), 1.54 - 
2.51 (14H, m), 4.39 (1H, m), 5.34 - 5.52 (2H, m), 6.48 (1H, d, 
J=8.4Hz), 7.52 (1H, t, J=7.8Hz), 7.59 (1H, dd, J=1.2 and 
7.8Hz), 7.59 (1H, s), 7.98 (1H, dd, J=1.2 and 7.8Hz). 
IR(CHCls) : 3517, 3456, 2666, 1708, 1650, 1517, 1493 cm 1 . 
[a] D +65.4° (CH3OH, c = 1.01, 23t:). 


IA-a-8 


0.99 (1H, d, J=10.2Hz), 1.16 and 1.24 (each 3H, each s), 1.54 - 
2.50 (14H, m), 4.37 (1H, m), 5.34 - 5.51 (2H, m), 6.47 (1H, d, 
J=8.7Hz), 7.36 (1H, s), 7.38 (1H, t, J=7.8Hz), 7.46 (1H, dd, 
J=1.2 and 7.8Hz), 7.82 (1H, dd, J=1.2 and 7.8Hz). 
IR(CHCls) : 3516, 3458, 2667, 1708, 1649, 1522, 1498 cm 1 . 
[a] D +45.0° (CH3OH, c = 1.01, 23*C). 
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£9 



No. 




IA-a-9 


0.99 (1H, d, J=10.2Hz), 1.16 and 1.24 (each 3H, each s), 1.55 - 
2.52 (14H, m), 3.98 (3H, s), 4.38 (1H, m), 5.34 - 5.53 (2H, m), 
6.42 (1H, s), 6.49 (1H, d, J=8.4Hz), 7.41 (1H, t, J=7.8Hz), 7.58 
(1H, dd. J=0.9 and 7.8Hz), 7.93 (1H, dd, J=0.9 and 7.8Hz). 
IR(CHC1 3 ) : 3511, 3457, 3413, 2663, 1741, 1708, 1650, 1508 
cm -1 . 

[a] D +60.4° (CH 3 OH, c= 1.01, 24^). 


IA-a-10 


0.99 (1H, d, J=10.2Hz), 1.16 and 1.24 (each 3H, each s), 1.47 
(9H, s), 1.54 - 2.52 (14H, m), 4.38(1H, m), 5.34 - 5.53 (2H, m), 
6.48 (1H, d, J=8.7Hz), 7.07 (1H, s), 7.35 (1H, t, J=7.8Hz), 7.45 
(1H, dd, J=1.2 and 7.8Hz). 

IR(CHCls) : 3516, 3457, 3417, 2668, 1740, 1708, 1648, 1506 
cm 1 . 

[a] D +54.8° (CH 3 OH, c = 1.01, 25t:). 


IA-a-11 


1.01 (1H, d, J=9.9Hz), 1.17 and 1.25 (each 3H, each s), 1.55 - 
2.54 (14H, m), 4.42 (1H, m), 5.35 - 5.54 (2H, m), 6.52 (1H, d, 
J=8.7Hz), 7.43 - 7.49 (2H, m), 7.53 (1H, d, J=7.8Hz), 7.66 (1H, 
dd, J=0.9 and 7.5Hz), 7.91 (1H, m), 8.16 (1H, m), 8.29 (1H, dd, 
J=1.2 and 7.8Hz). 

IR(CHC1 3 ) : 3515, 3457, 2666, 1741, 1708, 1650, 1510, 1471 
cm 1 . 

[a] D +65.3° (CH 3 OH, c = 1.01, 251C). 




IA-a-12 


1.02 (1H, d, J=10.2Hz), 1.20 and 1.26 (each 3H, each s), 1.57 - 
2.54 (14H, m), 4.43 (1H, m), 5.35 - 5.56 (2H, m), 6.60 (1H, d, 
J=9.0Hz), 7.57 (1H, m), 7.68 (1H, m), 7.73 (1H, d, J=5.7Hz), 
7.96 (1H, s), 7.99 (1H, m), 8.01 (1H, d, J=5.4Hz), 8.36 (1H, m). 
IR(CHC1 3 ) : 3671, 3514, 3451, 2669, 1739, 1708, 1649, 1515 
cm 1 . 

[a] D +72.8° (CHsOH, c = 1.00, 25"C). 
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1 0 



No. 




IA-a-13 


1.01 (1H, d ,J=9.9Hz), 1.22 and 1.25 (each 3H, each s), 1.57 - 
2.56 (14H, m), 4.07 (3H, s), 4.41 (1H, m), 5.35 - 5.58 (2H, m), 
6.81 (1H, d, J=8.4Hz), 6.95 (1H, d, J=7.2Hz), 7.59 (1H, t, 
J=8.1Hz), 7.72 (1H, d, J=5.7Hz), 7.94 (1H, m), 7.97 (1H, d, 
J=5.7Hz), 8.49 (1H, s). 

IR(CHC1 3 ) : 3513, 2667, 1647, 1620, 1515, 1493, 1461cm 1 . 
[a] D +73.2° (CH 3 OH, c = 1.00, 25*0). 


IA-a-14 


1.04 (1H, d ,J=10.5Hz), 1.28 and 1.37 (each 3H, each s), 1.57 - 
2.58 (14H, m), 4.50 (1H, m), 5.34 - 5.56 (2H, m), 7.36 - 7.56 (4H, 
m), 7.96 (1H, dd, J=1.5 and 7.5Hz), 8.05 (1H, dd, J=1.5 and 
7.5Hz), 8.09 (1H, d, J=9.0Hz), 8.27 (1H, dd, J=1.5 and 7.5Hz). 
IR(CHC1 3 ) : 3517, 2670, 1738, 1708, 1655, 1537, 1490, 1473 
cm -1 . 

[a] D +42.2° (CH3OH, c = 1.00, 24X:). 



( l) t hih/httKH£-®MA 

MS A (J#A^14&tf£:14) ©*MIR«fc0 3.8 %?JL>mi- MJ VA<DA?tc7 

m fift Lfcfc.Sfi-C, 1800 rpm, 1 0 &Nljg<bftK L , ±» 0#j(il/h«Jltt^ [PRP 
(Platelet rich plasma)] ZWiWVfz. Z. 0 PRP £ $ S C 2300 rpm. 2 2 

#Rfl<Z)it'fr#Rf fcttb. Ifil/hffi*f§fc. f#f>n^jfil/Mg« homogenizer (Ultra- 
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Turrax) V>T*t X\stz'&, 4 *C > 20000 rpm, 1 0 # IB] jfi *£> # li £ 

(2) P GD 2 §§^OiS^il 

(50 m M Tris/H CI, pH7.4, 5mMMgC12)0.2 
mlICk hJfil/h«Siia^<0.1 mg)Rtf 5 nM pH] PGD 2 (115C i/mmol) 

»^**&*«faW«S^ft (1 0 uM PGD 2 #flETT, H«tLT*ftfc»» 

^^rs^ttccto, 5 o %«iig& ( i c sofa) **mL&. %£%zm 1 1 tc 



& 1 1 



No. 


I C s o (n M) 


IA-a-1 
IA-a-4 
IA-a-7 
IA-a-9 


2 6 
1 1 

1 .2 

0.4 1 



mmm 2 t Mfc/MR*«t>&p GD 2 §wfr©M?stt 

A^e>*ti3lfiL£MU 1 8 0 gTl 0»Wa.t?lfc«, ±ffi (PRP .-platelet 
rich plasma) §Wt5, #SnfcPRP&ft^y77-T?3@S^#l/fi: 

jfiL/h«»£ 5 ^□•fe;!'* h1"5, ^ifc*igg5 X10 8 !/ 

ml <h&5.fc5tCiSSL£ifa/h«i?ii?l££ 3 7tK:irafi&, 3 --fV^f*- 1 - 

;U*D->^> (0. 5 mM) T5#ffifM!!HU 8 * ©»£ b fcffc£ 
#)£MU ^© 1 0»tl:0. 1 ju. M©PGD a fttBlBUTfiJ6**SLfc. 
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J t<D2ft'&\Zi&Wt%mZ.TRfoZW±L, M^&fttVn If -ICT JlH /MR Sift 

«u mfcrnzv-Lffi*® camp *tt%7 y-t^ \zxmm-r2>, iijopgd 2 

%®fc%tri%mZP GD 2 mu\Z±?Tt%toTZ> cAMP m\Z*i? 

st*6, 5 o %<Dmgz*-?MV!immzw&LTwmLrco jen^s 1 2 tc^ 



S 1 2 


No. 


I C 5 o ( n M) 


IA-a-1 


4 2 


IA-a-4 


15 0 


IA-a-7 


1 1 


IA-a-9 


4.4 



i %W87)i>7$ y (ova) $^£jgM*:7 5-i'if---ex7D v^Mtu z\ 

n*A-M"f (Hartley) ^1/* V Y \Z 1 ji mm T" 2 0 » #10^111 

-;M3 0 mg/kg, i.p.) Jft^TK^l/^y h ©M,^ £ H t T&M t BM \Z 
^•n^n^-a- «HI8fc:ttft# 6 0 0, 1 04 m.l<D£%*m%? 
ZAJLWW^ZmmLfz. Uy^y (2mg/kg, i.v.)!!^)^^ h©B?gM 

it-S^tTJlll^L, #Mia£>*tJi<h Ufc. 3 % O V AllOi 

7o7;i/^#)Srtlc 3#Hi1g&-f ckDfTofc . $&3g#> (1 o mg /kg) 

\tm^mm<D 6 0#Hilf;:SP£ J ?-Lfc. 3 OMStffl 

$18&$t£®i^&<Ji;:ill£U tO30^|®AUC ($f*$lSK#imft (cmH 2 0) . 

KMC utm (o~3 o#ra) ) t*-^;i/t*fT5ifliSiJ^tUT^^t 
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fc. 1 3 II* "To 



& 1 3 



{t^m No. 


(%) 


IA-a-l 


8 0 



}\— V- V ^ ThW-Q.^ )V "j b teH-i 9 UJ # T 5. K (30mg/kg) £ 
H!$l*lft&U 2 U 1&\z99 & 7 )V ~7 > (OVA) 1 m g <»: * ® ft 7 ;i/ =t A 
1 0 Omg^^tsmmm lm 1 £JII!$f*|&£t Lfc. -e © 3 ® icii Jnft-lg t L 
TO V A 1 0 /i g iTK&fcT;^ - ^7A 1 0 0 m g ££tJM?l£ 1 m 1 £JjiH2 

VT±%wizmft Ltz« ^<d 3mmm^mmm^t lt i % ova^ 

1 0 (i I f^S^Kl: 2-4 B^lT4@^l, 5 - 7 B'&iZtt. 

%m%£frotz, tnm%%<D 5 nt mm. mmmrr i % o v a i o n 1 

U tH^ h ^SJtJfiLSc^E^it, JM£|*|£ 1 0 m 1 ©£S&ig7KT'&if» LTiS£ 

ninxb^o MLfc&^M^is^u auasiooji i <D±wkm7k\znmm'&. 
'j a >7;i/ H-*A-*f»fit*L&»ime»aftfTV».ifK3»©ii^t«^*«je 

**«HtTa»ftft**fc. ft. fell ft (IA-a-l) «0. 5%*5P;Hz 
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§ it & m % l < \t -e © §s ae ± n ^ $ n s & £ £ « ^ n e. » * fa m z m. $ t s . 
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m * cd m h 



1 . it ( I ) : 




coox 

(I) 



(A) (B) 

r 1 » r 2 > r 3 , R 4 *>=t^R s «^n^n®iiLT7K^, 7;i^;k 7;io*<>. 
v>7 5 y ftat>T*>, SfcteR ^.fctf RMiHttTS&JKB? t-il:ftoTi 

x>£^fc> LTfcck < . £fcliR 4 £J:tf R 5 ttR»T*Ki**[^ i-K C&oT 
■ JftSttT^TfcJcVi&amS&toUTfeJ:^, Y tt O * tz \t S £^ t> L , Xtt 

•c * s n s < t & ® h b < a * © it x ± w $ $ n * % s it \t * n e> <z> * in «j . 

2 . 3 (I A) : 
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(it*. R 1 , R 2 . R 3 , R 4 . R 5 , Yi5d;^X«Btfsat|BllgT^0, aii© 

&^*i5>©zKM. 
3 . S (I B) : 



(SC4>, ri, R2, r', r<, R5, Y&£zfix\zmmtmmm-?& o , am© 
-att^nEiB«*fcttzE«**tj-r) 

4. i (IA-a) : 



(it*, R 1 , R 2 , R 3 . R 4 . R 5 , Y &£ZSXteffinltmMmT-& 0 . a^(D 
-B*£&«ESEfi£ fcttZ BIB 

«-?-ne>©zK?n#>. 
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5. R 1 . R 2 , R 3 , R 4 &J:tfR 5 #^n^ft$&£LT*^, t - 7 

igs stains ©7k ft 



6 . a (I I) : 




COOH 

(II) 



12 



(A) ( B ) 

7 . SC ( I I A - a ) : 




COOH 

(IIA-a) 
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<3t*, R 6 *3cfc^R 7 tStt[fSi|5l.taTfeO, a«0-a«-&ttEiB«*fcttZ 

t * $ n * i* * © ie m % 6 £ t e m © < t & #j t> l < b -t © st s ± «f « $ n a & * & 
8. R 6 &cttf R 7 ^n^*n$&ii,T7K5ii, t-7^ju. 

9 . it ( I I I ) : 



r 8 «tK^> 7;hp;k 7;m*->, 7;p*;i/^*, ti>*n*->, ;\ny>*ft 

10. it (I I I A-a) : 




(III) 
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COOH 

(IIIA-a) 



i 4. as^rofgH^ i m~m 1 3^<ovi-rn/6M;fEic©{t^^t) u< tt^oi 

m ± ^ $ n § & * fc \t * n e> © * i n ^ * is ft a is % m & m . 

i 5. si^cDigffl^ i 1 3fl®v»rnfrfce*0<fc£*fe u< 

ir ss «c © { t & m t> l < « * © s n ± w m is ft a m. * & a * n s © * » « « * * t 

-5 P G D 2 fit SO* 

i 7. iftffittaia3&«ff»«T?*5»*o«LiiiB i & mmm<DP gd 2 mi. 
1 8 . itjfcof&BBffs i 1 3qj©urn*»cE«ofl:^*"b v< tt-toaj 
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